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High-Altitude Electromagnetic Pulse (HEMP)

HEMP E1
A Created by the detonation of a nuclear
weapon at highaltitude or in space
A E1: Earlytime Pulse
¢ 50 kV/m,2.5 nsec rise time (at worst location on Geomagnetic Electron Trajectories ~—
ground) eld lines lonization layes,.

¢ Can affect large geographic areas
¢ Potential impacts to electronics, insulation flashover

A EZ2: Intermediatetime Pulse HEMP E3 * e

¢ 0.1 kV/m, waveform and effects similar to nearby | oisrorTiG Fiew Lnes
lightning strike [ -

¢ No transmission system impacts expected

CONDUCTING X-RAY PATCH
SHIELDS UNDERNEATH BURST

A E3: Latetime Pulse
c MnQa k1Y oFid é2NRO 20!
¢ Similar to severe GMD event
¢ Voltage collapse, transformer damage possible
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Electromagnetic Pulse Research

Search EPRI Research

EPRI is conducting research to examine the potential impact of an electromagnetic pulse (EMP) on the electric transmission system. The research is providing critical data to the electricity sector, its

stakeholders and the public about potential EMP impacts, as well as methods and technologies to mitigate potential damage

High-Alfitude Electromagnetic Pulse
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High-Altitude Electromagnetic Pulse and
the Bulk Power System: Potential
Impacts and Mitigation Strategies

The main goal of this research effort was to provide the
electric utility industry and other stakeholders with the
technical basis for assessing the potential impacts of and
EMP on the transmission system, and hardening the system
against those impacts

READ MORE

EPRI Analysis Identifies Potential
Impacts and Solutions to Mitigate an
Electromagnetic Pulse Event on the
Electric Grid

EPRI released final results of a three-year research project
assessing the potential impacts of high-altitude
electromagnetic pulse on the electric transmission system.
This industry-wide research project addresses knowledge
gaps regarding the potential impacts and ways to minimize
potential damage.

READ MORE
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EMP Video

A high-altitude electromagnetic pulse can be created by the
detonation of a nuclear weapon far above Earth's
atmosphere. Some stakeholders assert that impacts of
such an attack could be catastrophic to the power system
infrastructure. However, a science-based approach is
needed to assess the true impact of this threat. To address
this gap, EPRI has developed a comprehensive research
plan, and his video provides an overview of science of high-
altitude electromagnetic pulses and EPRI's three-year
research plan.

WATCH
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EPRI EMP Research

A 3-year project launched in April 2016
with 63 U.S. utilities

Environment and Assessment ~ Hardening & Recovery.
Modeling - .
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A Answering two important questions:

¢ What are the potential impacts of a HEMP
attack on the electric transmission system?
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¢ If impacts are severe, can they be mitigated \

In costeffective ways?

() &
A Close collaboration with U.S. EMP
Community and ESCC ESCC

Electricity Subsector

K Coordinating Council
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E1 Threat to Substations

A

E1 Environment
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A Conductors act like antenna and absorb EMP
energy(conducted threat)

A Plane wave radiates the component directly
(radiated threat)
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E1 Environment

A Los Alamos National Laboratory (LANL) provided an unclassified (OUO) E1 environir
based on a notional 1MT detonation at 200 km

A Provided parameters that are critical for interconnectigrale E1 assessments
A Two threat levels were considered: 25 kV/m peak (LANL nominal), 50 kV/m peak (IEC

Example E1 EMP Waveforms With

Epeak ~ 25 kV/m )
Comparison of IEC and Bell Labs Waveforms

Example Smile Diagram (nominal)

LANL LA-UR-18-23547 LANL LA-UR-18-23547
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